Abstract. We obtain exact and asymptotic expressions for the excess of (2m + 1)-multiples with even digit sums in the base 2m on interval [0, (2m) k ).
Introduction
Consider a Newman-like digit sum
(1) S 2m+1,0,2m (x) = S (m) (x) = 0≤n<x:n≡0mod(2m+1) (−1)
where σ(n) = σ 2m (n) is the sum of digits of n in the representation of n in the base 2m.
We prove the following results Theorem 1. , if k is odd .
Theorem 2. For an m ∈ N, x k = x m,k = (2m) k , we have
.
In particular, in the case of m = 1 we obtain the Gelfond-Newman constant α 1 = and α m tends to 1. Indeed, we have
Therefore,
and (5) follows from (4). Theorem 2 allows as in [4] to obtain the sharp estimations for S (m) (x).
Lemmas
Lemma 1.
Proof. The right hand side evidently equals to
Lemma 2.
Proof. Straightforward, after some quite elementary transformations.
Proof of Theorem 1
Using Lemma 1 and noticing that
we have
Using Lemma 2 we find
Finally, notice that for l = 1, 2, . . . , m we have
and the theorem follows
Proof of Theorem 2
Choosing the maximal exponent in (2) we find for k → ∞
It is left to notice that if
kα then the number α = α m is defined by (4).
, if k is odd and considering
with 0 < σ < 1, it is easy to obtain an interesting formula for m → ∞ (and a fixed k ≥ 2)
or in terms of the Bernoulli numbers,(see,e.g. [6] )
, therefore,
while exactly we have a polynomial What could say about the case of an odd k?
Remark 3. As an additional corollary, for even k we have
where A = {a ij } is k × k matrix with 
